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What	is	HALT/HASS	

•  HALT-	Highly	Accelerated	LifeAme	TesAng	
•  HASS-	Highly	Accelerated	Stress	Screening	

•  HALT	is	a	step	by	step	stress	process	
performed	during	a	product’s	prototype	phase	
that	determines	a	product’s	operaAng	limits,	
idenAfies	design	weaknesses	and	idenAfies	
problems	with	components		
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HALT	

•  A	test	sample	is	subjected	to	progressively	
higher	stress	levels	
– Thermal	steps	
– Rapid	temperature	changes	(Thermal	Shock)	
– VibraAon	
– CombinaAon	of	VibraAon	and	Thermal	

•  Goal	is	to	find	latent,	inherent	defects	in	the	
design	at	both	the	component	level	and	in	the	
manufacturing	process	
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Typical	HALT/HASS	system	

4	Plot	from	Fundamentals	of	HALT/HASS	
TesAng:	Keithley	
	



HALT	

•  Beyond	finding	defects,	HALT	stresses	product	
to	failure	

•  Robustness	of	design	and	margin	above	
products	intended	operaAng	level	are	
determined.			

•  HALT	is	not	a	pass/fail	test	
•  It	is	a	process	of	understanding	the	products	
limitaAons	and	design	opAmizaAon	
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HALT	

•  Successful	when	failures	produced,	cause	is	
understood,	correcAons	are	implemented	and	
product’s	limits	are	understood	and	expanded	

•  InformaAon	learned	during	HALT	process	is	
used	to	develop	HASS	screening	for	
monitoring	issues	in	the	manufacturing	
process.	
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HALT	

•  Can	detect	failures	with	small	number	of	
samples	(~4),	very	quickly	(~	1	week)	

•  Goal	is	to	improve	lifeAme	of	device	under	
rouAne	operaAon	
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HALT	

Typical	discovery	of	
defects	due	to	different	
stresses	
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Temperature and climatic test systems Series VTV/VCV
Stress Screening with vibration,
temperature and climate

In case of demanding vibration tests
– that require temperature change
rates of up to 25 K/min. or the simu -
lation of climatic conditions – it is
possible to combine the Star Vibra -
tion Table with our VTV or VCV vibra-
tion systems. Random vibrations are
among the most effective methods
of Environmental Stress Screening
(ESS). Temperature and climate
have an influence on the vibration
behaviour of tested materials, there-
fore, both constant and cyclically
alternating temperatures and cli-
mates are of central importance for
vibration and random tests. 

The proven results obtained from the
temperature and climatic test sys -
tems form the basis for our high
quality standard.

For supplying/measuring connection
to your modules/devices thermally
decoupled entry  ports fitted into the
chamber side walls can be utilized.

The test chamber with its vapour-
tight welded stainless steel container
can be turned into a fully functional
climatic test chamber with the help
of exchangeable floor elements.  

The design of our special seals for
doors, floor elements and vibrator
ducts are based on decades of
experience. 

The optimized airflow, which has
been specially developed for this

Vibration Test Systems

application, ensures rapid tempera-
ture cycles and a high heat compen-
sation.

This ensures consistent temperature
conditioning for the specimen along
with minimum deviations in tempe-
rature distribution.

Further information is available in 
our brochure on temperature and
climatic test chambers of series VTV
and VCV and on our website
www.voetsch.info

Effectiveness of different environmental screening methods

Temperature cycling

Random vibration

High temperature

Electrical stress

Thermal shock

Sine vibration, fixed frequency

Low temperature 

Sine vibration, sweep frequency

Combined environmental

Mechanical shock

Humidity

Acceleration

Altitude

Weighted Rank
8	



HALT	

4

The HALT Process
In HALT, product prototypes are
subjected to high levels of environ-
mental stress from least destructive
to most destructive. The HALT pro-
cedure employed will vary based on
the type of product being tested.
Typically these would be cold step
test, hot step test, thermal shock,
vibration and combined temperature
and vibration.

Along with environmental stresses,
product specific stresses should also
be applied to the product, such as
power cycling, line voltage margining,
line frequency margining, DC supply
voltage margining, output loading,
onboard oscillator margining and
any other applicable stresses.

Test repeatability is the ability to
reproduce a failure mode; however,
exact stress levels to produce the
failure may vary. Reproducing a fai -
lure mode at a specific stress level is
not expected or required. In HALT
what is important is the failure, not
the stress level.

Example: 
Temperature-Step Portion of
HALT

Cold or Hot step stresses in 
10 °C steps
Power cycling performed at 
minimum operating temperature
+10 °C.
Add power cycling and voltage
margining to find additional 
failures. Voltage margins should
be tested beyond specifications
to expose design problems. 

HALT and HASS profile graphs appear courtesy of Reliant Labs.

Example: 
Thermal Shock Portion of HALT

5 thermal cycles with thermal
change rates of 50 °C per minute
(or greater).

Rapid thermal cycling causes mate-
rials in the product to expand and
contract at different rates, inducing
stress and uncovering weak spots in
the design.

Example: 
Vibration-Step Portion of HALT

Step stress vibration in 5 gRMS
increments, starting at 5 gRMS.

Once a diagnostic check has been
completed, vibration testing conti-
nues at the next level.

With our powerful StarView soft-
ware, you have the ability to monitor
your product response as well as the
table vibration levels.

Example: 
Combined Temperature and
Vibration Portion of HALT

Perform thermal cycles with 
thermal change rates of 50 °C 
per minute (or greater).
Increase in 20 % increments of 
the operating limit. Dwell times of
15 minutes.

If no failure is produced, the rate of
temperature change is increased
and the vibration levels are increa-
sed.

HALT-HASS Profiles

Examples of typical HALT profiles
Cold	or	Hot	step	stresses	in	
10	C	steps	

5	thermal	cycles	with	
thermal	changes	of	50	C	
per	minute.	(Thermal	Shock)	

Step	stress	vibraAon	in	
5	gRMS	increments	

CombinaAon	of	thermal	
and	vibraAon	stresses	
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HALT	

•  When	failure	occurs,	test	is	stopped	and	failure	
mode	and	stress	level	is	recorded	

•  If	fixable,	temporary	fix	is	implemented	and	test	
conAnues	to	higher	stress	levels	to	uncover	more	
failures	

•  HALT	tesAng	stops	when	test	equipment	limits	
are	met,	mulAple	failures	occur	in	rapid	
succession	with	small	increases	in	the	stress	
level,	or	when	maximum	level	of	the	materials/
technology	is	reached	
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HALT	

•  Provides	operaAng	limits	and	may	provide	
destruct	limits	

•  OperaAonal	limits	is	defined	as	the	stress	
necessary	to	cause	a	malfuncAon,	but	product	
returns	to	normal	operaAon	when	stress	
removed	

•  Destruct	limit	causes	permanent	failure	
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HALT	

LIMITS

• Lower Operating Limit (LOL)

• Lower Destruction Limit (LDL)

• Upper Operating Limit (UOL)

• Upper Destruction Limit (UDL)

9/6/16
University of OKlahoma HEP 

Hardware
7

Figure 3: 
Limits of 
device per 
stress level.
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HASS	

•  Post	producAon	process	that	can	be	performed	on	
100%	of	product	or	a	parAal	sample	

•  Main	goal	is	to	precipitate	and	detect	hidden	or	latent	
failures	

•  Verify	products	in	producAon	
•  Stress	levels	less	than	those	in	HALT	
•  More	severe	than	anAcipated	in	actual	service	
•  Use	enough	stress	to	find	faults,	but	not	enough	to	
remove	a	significant	amount	of	product’s	lifeAme	

•  Pass/fail	test	
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HASS	benefits	

•  Precipitates	hidden	or	latent	failures	caused	
by	poor	manufacturing	process	

•  Verifies	integrity	of	mechanical	components	
•  Detects	changes	in	components/processes	
•  Exposes	process	related	variaAons	in	
manufacturing	
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					Some	Energy	Industry	Customers	
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Some Electronics Customers 
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Aerospace	

Defense		

Medical	



HALT	HASS	for	pixels	
•  Proposal	is	to	perform	HALT/HASS	on	pixel	modules	to	ensure	they	

operate	properly	during	the	lifeAme	of	the	experiment	
•  Never	been	implemented	in	HEP	experiments	before	but	due	to	

complexity	of	detectors	and	inability	to	access	pixel	detector	it	is	
imperaAve	that	all	designs/components	meet	specificaAons	

•  HALT/HASS	is	an	inexpensive	and	Ame	effecAve	method	to	help	
ensure	robustness	of	detector	design		

•  Commercial	HALT/HASS	systems	cost	~	$65K-$100K	for	a	small	
system.	

•  Need	1	HALT	system,	but	will	need	many	HASS	systems	if	wishing	to	
test	all	producAon	modules	prior	to	installaAon	

•  Therefore	we	are	building	our	own	HALT/HASS	system	at	OU	
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OU	HALT	system	

•  Environmental	chamber	with	a	temperature	
range	of	-50	C	-150	C.		We	are	able	to	control	
chamber	with	a	GUI	to	provide	the	necessary	
temperature	stepping	

•  VibraAon	table.		Single	pneumaAc	hammer	
currently	implemented	provides	a	range	of	gRMS	
from	10-80	gRMS.	

•  Readout	consisAng	of	3	accelerometers	to	
measure	x,y,z	acceleraAon	up	to	50Khz	

•  Jig	to	hold	module	
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Some	iniAal	plots	from	OU	system	
Accelerometer	reading	

Fourier	Transform	of	
accelerometer	



Under	development	

•  gRMS	controlled	by	air	pressure/flow.		
Currently	wriAng	code	to	control	air	pressure/
flow	using	computer	controlled	air	regulator	
to	precisely	control	gRMS	

•  Adding	in	addiAonal	pneumaAc	actuators	to	
allow	more	control	over	vibraAons	

•  Module	Readout:		InvesAgaAng	USBPIX	
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